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SYNOPSIS 

The research proposed i n  t h i s  t e s t  plan w i l l  proviZe 
e s s e n t i a l  data on ve r i f i ca t ion  aspects for  a Comprehensive 
Test Ban. 

We intend t o  take surface samples of s o i l  gas, f r e e  a i r  
and water over a period of months a t  the s i t e  of the  RULISON 
event. These samples. w i l l  be analyzed for  evidence of rad io-  
a c t i v i t y  r e su l t ing  from RULISON. Sample taking, ana lys i s  and 
i n t e rp re ta t ion  w i l l  be done by a contractor.  F ina l  i n t e r p r e t a -  
t ion ,  and reporting w i l l  be performed i n  house by ACDA. 
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I. ' BACKGROUND 

The work o u t l i n e d  by t h i s  t e s t  p l an  i s  intended to  
provide b a s i c  s c i e n t i f i c  in format ion  on t h e  problems of 
i d e n t i f y i n g  an underground n u c l e a r  t e s t  dur ing on- s i  t e  
i n spec t ion  by r a d i o a c t i v i t y  sampling. The U. S. govern- 
ment has  a declared p o s i t i o n  of suppor t ing  a comprehen- 
s i v e  tes t  ban adequate ly  v e r i f i e d .  A s  a  condi t ion ,  i t  
has  i n s i s t e d  t h a t  o n - s i t e  i n s p e c t i o n  of some seismic 
even ts  of undetermined o r i g i n  i s  necessary  f o r  adequate 
c l a s s  i f  i c a t i o n  of ambiguous events .  

~ n s t r u c t i o n s  i n  March 1969 by t h e  P re s iden t  t o  the 
United S t a t e s  Delegation t o  t he  Eighteen-.Nation .Disarnla- 
ment Committee (ENDC) s t a t e d  t h a t  t h e  United S t a t e s  ,' 

suppor t s  t h e  conclus ion of a comprehensive t e s t  ban 
adequately v e r i f i e d ,  and f u r t h e r ,  t h a t  i n  view of  the  
f a c t  t h a t  d i f f e r e n c e s  r ega rd ing  v e r i f i c a t i o n  have not 
permit ted  achievement o f  t h i s  key arms c o n t r o l  measure, 
e f f o r t s  must be -  made towards g r e a t e r  understanding of 
t h e  v e r i f i c a t i o n  i s sue .  

The Advanced Research P r o j e c t s  Agency of the  Department 
o f  Defense (ARPA) f o r  s e v e r a l  y e a r s  has  sponsored an ex- 
t e n s i v e  r e s e a r c h  program on t h e  techniques  and procedures 
which might be used i n .  t h e  conduct  o f  such on - s i t e  
i n spec t ion .  Two of t h e  most impor tan t  techniques being 
developed a r e  v i s u a l  i n s p e c t i o n  f o r  evidence of underground 
nuc l ea r  t e s t i n g  and the  c o l l e c t i o n  o f  g a s e s  a t  the surface  
o f  a  nuclear .  even t  and t h e i r  a n a l y s i s  f o r  r a d i o a c t i v i t y .  
ACDA and DoD j o i n t l y  conducted a f i e l d  t e s t ,  FT-LA*, wh.ich 
gave some d a t a  on the  c a p a b i l i t i e s  and l i m i t a t i o n s  of t e s t  
teams t o  d e t e c t  anomalous i t e m s  under con t ro l l ed  t e s t  

. . cond i t i ons .  

concu r ren t  t o  the  development of  the. procedures f o r  
. d e t e c t i n g  anomalous ev idence  t h e r e  must be continuing 
r e s e a r c h  i n  determining t h e  l e v e l s  o f .  such evidence which 

*FT-LA On-Site  In spec t ion  
ground Nuclear T e s t s  (U) 

f o r  t he  I d e n t i f i c a t i o n  'of Under- 



a r e  to. be found about underground nuclear  t e s t s .  Some such 
research on f r e e  a i r ,  s o i l  gas  and.water  sampling has been 
performed. The f e a s i b i l i t y  o f  procedures has been amply 
demonstrated and considerable  progress has been made i n  
t h e  development o f  c o l l e c t i o n  and a n a l y s i s  procedures and 
equipment. 

Most of t h i s ,  research ,  has ,  o f  n e c e s s i t y ,  however 
been car r ied  out i n  conjunct ion with r e l a t i v e l y  shallow 
( i n .  terms of scaled depth)  underground nuclear  t e s t s  . 
More information i s  needed.on the .occurrence of  de tec tab le  
amounts of r ad ioac t ive  gases  near o r  a t .  t h e  sur face  . . 

following r e l a t i v e l y  deep underground nuclear  explosions.  . 
.Such information i s  needed f o r  es t imat ing  the  success which 
might 'be expected from o n - s i t e  inspec t ions  a t  the  s i t e s  of , 
suspected clandest ine underground nuclear  t e s t s .  

Much of the  previous research  i n  gas sampling f o r  
r a d i o a c t i v i t y  has- a l s o  of necess i ty  been conducted a t  t h e  
Nevada Test S i t e  (NTS) i n  the  v i c i n i t y  of many underground 
nuclear t e s t s .  Consequently, t h e r e  have been ambigui t ies  
i n  determining t h e  o r i g i n  of some of  the  de tec ted  rad io-  
' a c t i v i t y .  Some sampling has been done a t  the  s i t e  of  a 
r e l a t i v e l y  deep nuclear  t es t  conducted o f f  of NTS b u t  t h e  
resu l ' t s  were not conclusive.  

1 

The Division of Peaceful  Nuclear Explosives of the 
Atomic Energy Commission i s  d i r e c t i n g  a s e r i e s  of deep 
nuclear  explosiolls a s  p a r t  of the Plowshare Program. The 
purpose of t h i s  s e r i e s  i s  t o  study the use of underground 
nuclear  explosions f o r  t h e  recovery of  n a t u r a l  resources ,  
an example of which i s  n a t u r a l  gas production s t imula t ion .  
Because of t h e i r  depth and remoteness from previous under- 
around nuclear t e s t i n g ,  t h e s e  deep Plowshare explosions 

- a r e  of spec ia l  i n t e r e s t  t o  ACDA i n  i t s  program of r e sea rch  
i n  on-s i te  inspect ion.  



: 

I .  PURPOSE 

The e s s e n t i a l  purpose of t h i s  F i e l d  Tes t  i s  to  develop 
information regarding the occurrence of de tec tab le  amoun.ts 
of r ad ioac t ive  gases a t  o r  near the  e a r t h ' s  surface r e s u l t i n g  
from deep underground nuclear explosions.  The information 
from these  two t e s t s  is expected t o  provide a base l ine  of 
de tec t ion  information. Combined wi th  the  knowledge of t e s t  
condi t ions a s t a r t i n g  point  fo r  de tec t ion  under those condi- 
t ions  w i l l  be known. Further development of t h i s  research  
may be undertaken according to  the  r e s u l t s  obtained. 

Anci l la ry  objectives a r e  t o  determine over w h a t  period 
of time r e l a t i v e  t o  the time of the explosion,  such radio-  
a c t i v e  gases a r e  present i n  de tec table  amounts and t o  deter- 
mine the  ex ten t  of the surface d i s t r i b u t i o n  of the  r a d i o a c t i v i t y  
r e l a t i v e  t o  t he  emplacement hole. 



111. SCOPE 

Free  ' a i r  sampling, s o i l  gas sampling and the  s t r i p -  
p ings  o f  d i s so lved  gases  from wate r  samples a r e  t o  be 
undertaken.  For each o f  t h e s e  t echn iques ,  t h e  c o n t r a c t o r  
w i l l  p l a n  and conduct  t h e  sampling ope ra t ions .  He w i l l  
analyze and i n t e r p r e t  t h e  c o l l e c t e d  samples and r e p o r t  t o  
ACDA t h e  d a t a  and i n t e r p r e t e d  r e s u l t s .  

~ c t i v . i t i e s  a r e  t o  b e  c a r r i e d  o u t  a t  two deep under- 
ground n u c l e a r  exp los ions  which a r e  d i s t a n t  from previous  
even ts .  The f i r s t  o f  t h e s e  n u c l e a r  de tona t ions  i s  t h e  
RULISON event  scheduled f o r  September 4 ,  1969 near  R i f l e ,  
Colorado. RULISON i s  planned a s  a 40 k i l o t o n  y i e l d  ex- 
p lo s ion  a t  a  dep th  o f  8,430 f e e t ,  Th i s  t e s t  p l a n ,  Phase I 
of  t h e  o v e r a l l  i n v e s t i g a t i o n ,  concerns t h a t  event .  
Phase 11, cover ing  a c t i v i t i e s  f o r  the  o t h e r  event  w i l l  
be t h e  s u b j e c t  of a  subsequent  t e s t  p l a n  and r e f e r e n c e  t o  

-- --. 
i t  i s  made f o r  i n fo rma t ion  only .  - 

The emphasis throughout  t h i s  r e s e a r c h  should be  on 
the e s s e n t i a l  q u e s t i o n  of  whether d e t e c t a b l e  amounts of 
r a d i o a c t i v i t y  gases  a r e  p r e s e n t  a t  t h e  su r f ace .  The 
ques t ions  of t h e  d i s t r i b u t i o n  of t h e  r a d i o a c t i v i t y  i n  
time and l o c a t i o n  should b e  addressed on ly  t o  t h e  e x t e n t  

I 

necessary  f o r  p rov id ing  r ea sonab le  confidence f o r  t h e  
' answer t o  t he  primary ques t ion .  A d e t a i l e d  i n v e s t i g a t i o n  

', of  s u r f a c e  p a t t e r n s  o f  r a d i o a c t i v i t y  i s  n o t  Tntended. 

With r e s p e c t  t o  t i m e  t h e  i n t e n t  i s  t o  determine 
approximately,  no t  p r e c i s e l y ,  t he  t i m e  of appearance and 
disappearance o f  r a d i o a c t i v e  gases .  The t imes o f  i n t e r e s t  
f o r  o n - s i t e  i n s p e c t i o n  a r e  between 30 days and 9 months 
fo l lowing t h e  de tona t ion .  I t  i s  a n t i c i p a t e d  t h a t  t h r e e  
o r  f o u r  sample c o l l e c t i o n  o p e r a t i o n s  du r ing  t h i s  i n t e r v a l  
wmld be adequate .  The t iming  of t h e s e  ope ra t ions  should 
be  based on  h a l f - l i v e s  of  r e l e v a n t  r a d i o a c t i v i t i e s  and on 
prev ious  sampling exper iences  and should minimize the 
e f f e c t s  on sampling r e s u l t s  o f  such pos t -de tona t ion  
a c t i v i t i e s  a s  t h e  scheduled d r i l l  back. 



I t  i s  not expected that any further equipment research 
or development w i l l  be needed for the performance o f  t h i s  
research. In addition, the furtb.er development of  pro- 
cedures for. sampling and laboratory analysis  w o u l d  be 
done only to  the e x t e n t  requi-red .-for meeting the primary 
objective . 



IV. CONCEPT 

GENEMI, PLANNING 

-The basic  techniques fo r  de tec t ing  r ad ioac t iv i t y  a t  t he  
surface  above an underground 'nuclear t e s t  have been developed. 
ARPA has sponsored considerable research i n  determining optimum 
nuclides t o  assay .for. Also, r e l i a b l e ,  workable equipment and  
procedures have evolved.over a period of years under ARPA'S 
con t rac t s .  A l l  of the accumulated knowledge i s  t o  be applied 
i n  t h i s  attempt t o  de tec t  ' r ad ioac t iv i ty  a t  deep nuclear events .. 

Phase I of t h i s  Test Plan concerns the nuclear event, 
RULISON. Since considerable information on RULISON has been 
ava i lab le  de ta i l ed  planning as  out l ined below has been possible.  
Results, from the  RULISON phase w i l l  be used t o  improve the 
Phase I1 plan. 

PHASE I RULISON 

1. Detailed Planning. Sampling, analyzing and evaluat ing 
samples of  Free A i r ,  S o i l  Gas and Gases 'dissolved i n  Water 
co l lec ted  about the  deep PLOWSHARE event ca l l ed  RULISON event 
based on access t o  the sites a t  about D+30 days and two or 
three  l a t e r  periods,  e.g. Dt3 months. Optimize co l l ec t i on  
plan d e t a i l s  of locat ion ,  t i m e  of day, l o g i s t i c s ,  a c c e s s i b i l i t y  
and minimize e f f e c t s  of  test operations such as  d r i l l  back on 
r e s u l t s .  

2. So i l  Gas Sampling. Locate 5 t o  15 s o i l  gas wel l  
s i t e s  including 2 background locat ions ,  determine access 
r i g h t  requirements and obta in  necessary authorizat ions . 
Prepare wells  f o r  sampling. Provide dupJicate samples a t  'i 

each wel l  taken a t  s u f f i c i e n t  i n t e r v a l  to  allow rees t ab l i sh -  
ment of equilibrium condit ions during each of t he  3 or  4 sampl- 
i ng  periods.  

3. Free A i r  Sampling. spec i fy  approximately 10 Free 
A i r  Sampling s i t e s  including 2 background locat ions .  Provide - 
co r r e l a t i on  with S o i l  Gas sampling i i tes f o r  i n t e r p r e t a t i o n  
of r e l a t i v e  r e s u l t s .  Obtain dupl ica te  samples a t  each loca- 
t ion  during each of the  3 or  4 sampling periods taken a t  
optimal time of day. Provide da t a  on meteorological condi- 
t i ons  a t  time of co l l ec t i on .  



- 4, Free A i r  Calibration.  Perform a Free A i r  C a l i b r a t i o n  
of unknown source along the following l i n e s :  Following the  b 

c o l l e c t i o n  of Free A i r  Samples during a s t a b l e  meteoroldgical  
per iod  by regular methods, emplace a source of Xenon-133 o r  
Krypton-85 near surface Ground Zero o r  the  suspected primar,. 
source of effusion.  Resample a t  a l l  sampling loca t ions  a f t e r  
the standard source's e f fec t s  are  est imated t o  be a t  e q ~ : i ~ i b r i u m  
throughout the region. Calculate c a l i b r a t i o n  at each free a i r  
sampling location.  

5. Ground Water Sampling. Determine loca t ions  f o r  ob ta in -  - 
ing approximately 10 samples of ground water (stream and pond 

w 
i f  dra in ing  event s i t e )  including two background loca t ions  , 
Obtain dupl icate  water samples of appropria te  s i z e  f o r  each 
l o c a t i o n  during each of the 3 or  4 sampling per iods.  

6. Analysis. Analysis of samples of s o i l  gas ,  f r e e  
air and water samples f o r  anomalous r a d i o a c t i v i t y .  

7. Evaluation and In terpre ta t ion .  Evaluation of d a t a  
produced during sampling, and analysis and determinat ion of 
ins t ances  of detection of rad ioac t iv i ty .  Judgement of r e s u l t s  
and i n t e r p r e t a t i o n  of anomalous values. Prepara t ion  of f i n d -  
ings  by sample type and sampling date. . Q u a l i t a t i v e  comparison 
of r e s u l t s  wtth previous data on s imi la r  sampling inves t i g a t i o n s  . 
Preliminary projection of r e s u l t s  to  genera l ized  case  of under- 
ground nuclear events. 

C. PHASE 11 

Preparation and conduct of an exerc ise  s i m i l a r  to  Phase I ,  
RULISON. Nuclear event invest igated t o  be determined based on 
schedule,  event cha rac te r i s t i c s  and Phase I r e s u l t s .  Conduct 
of operat ions  and preliminary and f i n a l  repor t ing .  



V. RESPONSIBILITIES 

A. The F i e l d  Operations Divis ion will be respons ib le  f o r  
o v e r a l l  t e s  t d i r e c t i o n  t o  inc lude  : 

1. S e t t i n g  of test ob jec t ives  

2. Prepara t ion  of t echn ica l  p lan  

3. , Approval of changes t o  plans 

4 .  Coordination of p lans '  wi th  appropr ia te  organizat ions 

5. Execution of opera t ional  .support 

6. Prepara t ion  of F ina l  r epo r t s  and documentation 

The Technical  Support Contractor w i l l  be respons ib le  

1. Preparation of  d r a f t s  of d e t a i l e d  technica l  plan 

2.  Performance of sampling and' ana lys i s  tasks  
... . 

fo r :  , 

i 3 .  Reporting on evalua t ion  and i n t e r p r e t a t i o n  of resu . l t s  

I ~ 4. . Prepara t ion  of con t rac to r  f i n a l  r epor t  fo r  each t e s t .  



VI . RESOURCES 

Approximately $90,000 of e f f o r t  i s  required f o r  t h e  work 
proposed i n  t h i s  T e s t  Plan. Approval i n  p r i n c i p l e  i s  requested 
f o r  $90,000 o f  FY 70 funds. This covers Phase I a c t i v i t i e s  as 
now planned, I f  t h e r e  i s  a t e c h n i c a l  requirement f o r  a four th  
sampling s o r t i e  and a t t e n d a n t  c o s t s  during FY 70, a d d i t i o n a l  
funds amounting t o  $20,000 w i l l  be required.  ~6 r eques t  f o r  
such funds is  now made because of t h e  uncer ta in ty  o f  w h e t h e r .  
needed. Phase I1 i s  presented f o r  information purposes only,  
That a c t i v i t y  w i l l  b e . t h e  sub jec t  o f  a subsequent Tes t  Plan. 
Approval fo r  i t  w i l l  be requested a t  an appropr ia te  l a t e r  da te .  

. . - .  F Y  70 FY 71  To ta l  

Phase I 
Contract  Support $85,000 
Opera t iona l  .Support 5,000 

Phase 11 ( i n f o )  
Contract  Support 
Operat ional  Support 

B, MANPOWER 
\ .  

~ a n ~ o w e r  u t i l i z a t i o n  f o r  FT-60, excluding con t rac to r  pe r -  
sonne l  i s  es t imated  t o  be as follows: 

E f f o r t  
Agency Persons Functions Man-Months 

ACDA/WEC/FO 1 Tes t Director 4 
. . 1 Ass t Test  Director 3 

1 o p e r a t i o n a l  Support 2 
. . 9 
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O U R  C O N T R . I C T O R  , I S O T O P E S  I K C ,  , W I L L  : S U B M I T  F U L L  T E C H N I C A L  D E T A I L S  

O F  T H E  P R O P O S E D  R E L E A S E  T O  Y O U R  O F F I C E  F O R  A P P R O V A L .  T H E  O F F I C E  

O F  T H E  T E S T  M A N A G E R ,  R o H .  T H A L G O T T ,  HAS G E E N  A D V I S E D  O F  T H E  

C O N T E N T S  O F  T H I S  M E S S A G E  B Y  T E L E P H O N E  T H I S  D A T E .  

E L I  B o  R O T H  
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